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Abstract

One One ofof  NIEHS’NIEHS’  strategiesstrategies  ffor theor the  AmAmerican erican RecoveryRecovery  and and 
ReinvestmReinvestment ent Act (ARRA)Act (ARRA)  ffunding ofunding of  20092009  wwas as to mto makake e larger larger 
investminvestments in a ents in a smsmall all numnumber ofber of  defdefined researchined research  areas. areas. An An 
ARRAARRA  "Signature"Signature  Project" fProject" foormrmalizalized a researched a research  consortiumconsortium f for or 
grantees grantees wworkorking ing   on Bisphenolon Bisphenol AA (BP (BPAA). ). In 2013,In 2013,  NIEHS NIEHS 
conducted conducted an exploratoryan exploratory  analyanalyssis is using the NIHusing the NIH  Maps tool to Maps tool to 
understand ifunderstand if  newnew “constellations” of “constellations” of  inquiryinquiry  ememerged erged on on the the 
mmap ap ofof  NIH science afNIH science after ter ARRAARRA investm investments inents in  the portfthe portfolio. olio. WWee  
analyanalyzzed ed the applicationthe application  titles and abstracts oftitles and abstracts of  the the BPBPAA  
grantees, grantees, and comand compared thempared them  to publicationto publication  titles and titles and 
abstracts, overlayabstracts, overlayiing ng both on the both on the existing existing mmap ap ofof  NIH NIH ffunded unded 
research grants. research grants. The The grantees comgrantees comppleted their leted their wworkork in  in 2012, 2012, 
onlyonly  a a yyear ear priorprior,, so this  so this wwaas s an earlyan early  looklook  at at the infthe influence ofluence of  
the the ARRAARRA  ffunding. Howunding. Howeeverver, , prelimpreliminaryinary  results results suggest that suggest that 
wwhhile ile kkeyey w woords rds ffrromom  applications cluster tightlyapplications cluster tightly  on on the the NIH NIH 
mmap, ap, kkeeyy w words ords ffrromom  publications publications are mare moore re broadlybroadly  distributed. distributed. 
This This confconfirmirms s our our expectations thatexpectations that  publications wpublications would address ould address 
a a wwider ider arrayarray  ofof  topics than atopics than a  grant grant proposal proposal and introducesand introduces  the the 
possibilitypossibility  that thethat the  consortiumconsortium  infinfluenced luenced the directionthe direction  ofof the  the 
science.  science.  Results Results also suggest that walso suggest that when hen examexamining ining 
publications publications resulting fresulting frromom  ARRA-fARRA-funding, theunding, the  ARRAARRA  ffunding unding 
did did help help mmove theove the  ffiield in neweld in new  directions. directions.   It is ourIt is our  hope hope that that the the 
NIEHS NIEHS leadership leadership and programand program staf stafff  wwill ill be be able to useable to use  this this 
tytype pe ofof  analyanalysis sis to viewto view  the evolutionthe evolution  ofof science  science over over timtime.  e.  

Introduction

The mThe maain in goal ofgoal of  the analythe analyssis is wwaas s to gain anto gain an  understanding understanding ofof  
our BPour BPAA  portfportfolio using a novel visual analyolio using a novel visual analyssis is technique. technique.   WWee  
did sodid so  using the publicallyusing the publically  available available NIH NIH TTopic Map usingopic Map using  a a 
mmeethod called “topic mthod called “topic modeling”. odeling”.   The tool isThe tool is  available available on the on the 
NIH publicNIH public  WWebsite.ebsite.

KeyKey  EvaluationEvaluation  Questions:Questions:

1.1. Understand Understand the location the location ofof  the the NIEHS BPNIEHS BPAA  portfportfolio on olio on the the 
mmap. (Figure ap. (Figure 2)2)

2.2. ExamExamine the ine the publications publications that resulted fthat resulted frromom  these grants these grants 
using the samusing the samee  spatial backspatial backdrop. (Figure drop. (Figure 3)3)

3.3. Explore portfExplore portfolio byolio by  ffunding source (ARRA/Non-ARRA). unding source (ARRA/Non-ARRA). 
(Figure 4)(Figure 4)

Materials and Methods: NIH Topic Maps
The NIH The NIH TTopic Map tool* provides a visual displayopic Map tool* provides a visual display  ofof  all all NIH NIH 
grants at a grants at a given timgiven time. e. Each grant is Each grant is represented represented byby  a point. a point. 
The position The position ofof  each point is each point is calculated calculated byby  an algorithman algorithm that  that 
analyanalyzzes es the wthe words ords in the in the titles, abstracts titles, abstracts and and specifspecific aimic aims ofs of  
the grants and translates the grants and translates that that into a geographic into a geographic proximproximityity. . The The 
closer points are, the mcloser points are, the more ore closelyclosely  related related theythey  are in are in termterms s ofof  
their wtheir woord rd content. content. 

AfAfter ter creating creating base base mmap ofap of all grants  all grants active active on 9/27/2013 on 9/27/2013 
(Figure 1), (Figure 1), wwee: : 

1)1) IdentifIdentified and plotted the 43 grants in ied and plotted the 43 grants in thethe NNIEHS BisphenolIEHS Bisphenol
AA  (BP(BPA) grant portfA) grant portfolio. (Figure 2)olio. (Figure 2)

2)2) IdentifIdentified and plotted publications ied and plotted publications ffrromom  those grants using those grants using 
the the samsame NIH me NIH map algorithmap algorithm. . (Figure (Figure 3)3)

3)3) ExamExamined the BPined the BPAA  portfportfolio publications olio publications byby  ARRAARRA  or non-or non-
ARRAARRA  ffunding unding source. (Figure 4)source. (Figure 4)

*The *The NINIH H TTopic Mopic Map ap ttool developmool developmentent w waas led bys led by  DrDr..  EEdmdmund und TTaalleylley  in in 
tthe he NatNatiional Ional Innststititutute fe for or NeurologiNeurological cal Disorders Disorders and Sand Sttroke (NIroke (NINDSNDS).).

Figure 1: NIH Map Viewer

This is a base map of NIH grants (approximately 80,000) active on 9/27/2013. Each NIH IC/O is represented by a 
different color, shown in the key to the right. “Count” refers to the number of grants funded by each IC/O. Labels on this 
map are automatically generated by the tool. They provide a general scientific classification of the grants located in 
close proximity to the label. 

Figure 3: NIEHS BPA Publications, 1990-2012

Publications (N=319) produced by the NIEHS BPA grant portfolio, which includes publications resulting from  grants in the 
traditionally funded and ARRA funded portfolio, were then plotted. Publications are more spread out on the map 
compared to the grants. There are still many co-located in the population sciences/ epidemiology cluster, and an increase 
in the oncology 1/translational cluster. We also see new clusters in neuroscience, gene/genomics/genetics, cell biology 
and endocrinology.  

Conclusion: Research findings from the grants cover more topics than the original grant abstracts and 
provide an indication of key science directions of the portfolio.  

Figure 2: NIEHS BPA Grants 1996-2010

The 43 NIEHS BPA grants are plotted on the NIH Base map from Figure 1 (Green pins). The majority of grants co-locate 
near the population science/epidemiology cluster, with a few in other clusters such as training, oncology and basic 
translational research.  The map provides an immediate visual classification of the type of science happening in the grants. 

Conclusion: This result matched our expectations based on our understanding of the portfolio.

Figure  4: Publications by Funding Source

Here, the colors represent the funding source of the grant that produced the publication. Purple represents publications 
from non-ARRA funded grants, orange represents publications from ARRA-funded grants and the red represents 
publications from grants supported from both ARRA and non ARRA funds. 

Conclusion: The clustering of red and orange pins in new areas suggests ARRA funding did help move the 
field in new directions.

Discussion of the NIH Map Tool 
StrengthsStrengths

•• VVisual picture isual picture helps us see helps us see patterns patterns in in the data.the data.
•• AutomAutomated algorithmated algorithm processes  processes data quickdata quicklyly..
•• TTool is ool is agnostic agnostic and can be and can be used on anyused on any  platfplatformorm  (e.g.: (e.g.: PC, PC, 

Mac).Mac).
•• TTool is ool is technicallytechnically  simsimple and easyple and easy  to to use.use.
•• TThe color coding he color coding is is fflexible lexible and easyand easy  to change.to change.
•• Using the tool, wUsing the tool, we e have the abilityhave the ability  to to showshow  changes changes over over 

timtimee..

WWeakeaknesses: nesses: 

•• Data cleaning Data cleaning requiremrequirements ents are high and timare high and time e consumconsuming.ing.
•• MManual reviewanual review  wwas as needed in needed in pilot pilot project to project to confconfirmirm  that that 

displaydisplay  locations flocations for or grants and publications grants and publications mmade ade sense.sense.
•• AutomAutomated algorithmated algorithms have difs have diffficultyiculty  distinguishing distinguishing mmeaning, eaning, 

e.g., “Lead” vs. “Pb”.e.g., “Lead” vs. “Pb”.
•• AA  novel and potentiallynovel and potentially  robust robust fformorm  ofof  analyanalysis sis but but wwe e 

struggle wstruggle with howith how  to to best best obtain mobtain meaning eaning ffrromom  the the results.results.

Future Directions
•• CanCan ththee NIHNIH TTopicopic MMaapp TToolool helhelpp IC’IC’ss ununderderstandstand ththee

contribcontributioutionn ofof aa portfportfolioolio comcomparedpared toto allall rreseesearcarchh ffundedunded atat
NIH?NIH? HelpsHelps answanswer:er: WWhathat isis ourour “added“added value”/niche?value”/niche?

•• ExamExamineine hohoww dodoeses oourur BPBPAA portfportfolioolio comcomparepare wwitithh oourur
portfportfoliosolios ffocusedocused oonn othotherer expoexposuresures?s? FForor examexample,ple, diddid wwee
ffundund mmore/fore/fewewerer BPBPAA grantsgrants thanthan otherother exposures?exposures?

•• ClusterCluster NIEHSNIEHS grantsgrants byby disease/end-point.disease/end-point.

•• UseUse NIHNIH TTopicopic MMapap totoolol ttoo identidentififyy arareaseas ofof comcommmonon inteinterestrest
andand potentialpotential collaborationcollaboration wwithith otherother IC/Os.IC/Os.

•• NetwNetworkork analyanalysissis ofof thethe NIEHSNIEHS BPBPAA PortfPortfolio.olio.
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